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Preface 


FTER more than forty years’ experience as manufacturers of street 

railway special track work, being still under the leadership of Mr. William 
Wharton, Jr., who established the business in 1859, and having in late years 
absorbed the business of the former Wharton Railroad Switch Company in the 
manufacture of special track work for steam railroads, we herewith present to 
our patrons and the railway public a new general catalogue. 

Our manufactures and designs have proved themselves unexcelled at home 
and abroad. Quality and workmanship are absolutely guaranteed by us. 

We call particular attention to the introduction of Manganese Steel in 
track work of both street railways and steam railroads, for which we have the 
sole right, under special arrangement with the licensees, in the United States. 


Philadelphia, Pa., 1903 


WILLIAM WHARTON, JR., & CO., INCORPORATED 


2,570,000 electric cars passed over this frog plate 
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Street Railway Special Track Work 


Street Railway Switch Works, 25th Street and Washington Avenue, Philadelphia, Pa. 
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What is Integral Work? 


. Pe Ke 


Photograph of Section of Integral Work 


Superior to any then produced by other methods. 
6 inches or over. 


HE term “InTEGRAL work” was first used 

by us and registered as a trade-mark in 1891, 
when, after several years of experimenting, we 
had succeeded in building frogs, switches, mates 
and crossings for street railways of girder rails, 
by uniting them with a solid mass of cast metal 
run through and around them, discarding the 
former methods of using bolts and rivets for that 
purpose. The cast metal actually amalgamating 
with the steel of the rails made the entire piece a 
unit, or as we called it “integral.” The combina- 
tion of the solidity, equal to that of a single 
casting, with the superior wearing qualities of the 
rolled steel rails over those of steel castings, 
and the fact of the extending arms of rolled 
rails admitting of as good a fish-plate con- 
nection as anywhere in the track, made the work 


We make integral work of any height of construction, 


ee 
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What is Manganese Steel? 


ANGANESE STEEL is a metal unique in that it combines 

extreme hardness with great toughness, it being possible to bend 
double pieces of raw manganese steel castings, which are at the same 
time so hard that they can scarcely be drilled or cut by any tool. The 
meaning of this is that not only are its individual particles extremely 
hard but that they adhere to each other with great tenacity, and 
this combination is the secret of the superior ability of this metal 
to resist wear. 

We protect the points of greatest wear, in frogs, tongue switches, 
mates and crossings, by the insertion of manganese steel, so that these 
pieces will last as long as the adjoining rails, manganese steel being 
the only metal that will accomplish this. 

In girder rail special work we insert plates of manganese steel 
solidly bedded, using the integral method of uniting the body and the 


rail arms of the spate pieces. 
In tee rail work we bolt in the srofiarts and reinforcing pieces, or we 


TS 


Swunight bar twisted Straight bar bent 
cold cold 


Mark 4 made by ¥¥-inch drill in one minute. 
Same drill under same pressure will make hole 
one inch deep in steel rail in same time. 


cast solidly special pieces that are not too large for their Gute manufacture out of this metal. 
We have the sole right in America for the use of manganese steel in track work. 
In the photographic illustrations which follow, the manganese steel parts are shown in light color 
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Tongue Switch, Mate and Frog, Integral Construction 


Patented June 5, 1894 
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SECTION , B-E" 
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Tongue Switch, Mate and Frog, Integral Construction 


Patented June 5, 1894 


Adjustable bearings for tongue pivots. 


All wearing surfaces are rolled steel rail, excepting the maganese steel tongues. 
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Tongue Switch, Mate and Frog, Manganese Steel Center Construction 


Patented May 16, 1893; June 5, 1894; September 3, 1895; December 10, 1895; July 20, 1897; November 2, 1897 


SECTION ,D-D’ 
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Tongue Switch, Mate and Frog, Manganese Steel Center Construction 


Patented May 16, 1893; June 5, 1894; September 3, 1895; December 10, 1895; July 20, 1897; November 2, 1897 


SET 


The manganese steel centers outwear the adjoining rails. While renewable in cases of accident or development of hidden defect, experience has proved 
that these centers very rarely need renewal, as they last until the entire layouts are worm out. 
Manganese steel tongues and tongue beds. Adjustable bearings for tongue pivots. 
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Long Radius Tongue Switch, Maganese Steel Center Construction 


Carver Patent, April 23, 1895 


SECTION ,B-B" 


CARVER TONGUE 
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Long Radius Tongue Switch 


Carver Patent, April 23, 1805 


Made to 20v feet radius for lateral switches, and 350 feet radius for equilateral switches. The tongue is stiffened by horizontal extensions towards the 
sides of the switch below the flangeway, and the heel of the tongue has a circular bearing against the sides, relieving the pivot from side strains. Note the ease 
of the lines; no danger of the tongue rocking or springing. Tongues can be placed on the outside gauge line of curves with perfect safety, as with the long radius 
the guard function of the tongue becomes no longer necessary. This avoids the shifting of the tongue while the weight of the car is on it, as in turnouts when 
the tongue is made self-acting by a spring. a 


This switch is particularly recommended for tumouts. 
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Protected Heel Tongue Switch, Manganese Steel Center Construction 


Nichols Patent, May 23, 1899 


SECTION ,A-A* 
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Protected Heel Tongue Switch, Manganese Steel Center Construction 


Nichols Patent, May 23, 1899 


This tongue switch is a new departure. The tongue is stepped off on the heel end, and the reduced part covered by a manganese steel plate, so that the 
pivot is located undemeath that plate and is entirely protected from the blows of the car wheels. The joint betw 


n the tongue and the fixed surfaces of the 
tread and the guard is thrown far ahead of the pivot, so that the accidental throwing of the tongue between trucks by the action of the wheels is practically 
impossible. 


A large number of these switches are in use, and have proved to clear themselves of dirt, ice and snow through several severe winters. Other advantages 
of this switch are obvious. 
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Switch, Mate and Frog, Unbroken Main Line Construction 


Patented September 12. 1893 


SECTION .D-D° 
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Switch, Mate and Frog, Unbroken Main Line Construction 


Patented September 12, 1593 


Neh Pei saiehe 
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For description see next page 
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The Wharton Unbroken Main Line Construction for Street Railways 


Patented September 12, 1893 


E call particular attention to our Unbroken Main Line Switch, designed and patented by our Mr.Wharton. 

It is the only switch of its kind that fully meets the requirements. Its extreme simplicity of construction 
makes this switch sure of action in all kinds of weather. Where a switch is needed, but only occasionally 
used, it gives most decided advantages. The main track is ent irely smooth and unbroken, and when the curve 
is not used there is no wear and tear on the switch. The switch, the mate and the frog are simply castings 
made to bolt to the sides of the main rails, which remain undisturbed in the track. vane switch is provided 
with the peculiarly shaped tongue made of manganese steel. When set for the curve its inclined end raises the 
car wheel over the head of the main rail, and the guard on the tongue deflects and guides the wheel into the 
curve. We furnish this switch either with or without a latch to secure the tongue in the required position. 
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The Wharton Unbroken Main Line Construction 


Patented September 12, 1893 


Fitted in the Yard 


In the Street 


Tongue thrown for Main Line Open ‘Tongue thrown for Curve 
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Tongue Switch, Mate and Frog, Bolted Manganese Steel Construction 


For Tee-rail Track 


YZ2 
SECTION ,A- A’ 


-..... SECTION ,B B’ 


SECTION .C C* 
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Tongue Switch, Mate and Frog, Bolted Manganese Steel Construction 


Por Tee-rail Track 


Manganese steel points will outwear the adjoining rails. Made for all sections of tee rails. 
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Tongue Switch, Mate and Frog, Standard Manganese Steel Construction 


For Tee-rail Track 


Jaa 


SECTION ,B-B" 


SECTION ,C-C ~ 


SECTION ,D-D* 


SECTION ,E-E” SECTION ,F-F” 
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Tongue Switch, Mate and Frog, Standard Manganese Steel Construction 


For Tee-rail Track 


Mate and frog are solid manganese steel castings 


Switch has manganese steel tongue and adjustable bearing for tongue pivot. We also furnish work 
of this same style made of ordinary cast steel. 
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Tongue Switch, Mate and Frog, Plain Bolted Construction 


For Tee-rail Track 
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Tongue Switch, Mate and Frog, Plain Bolted Construction 


For Tee-rail Track 


Forged steel tongue. Raised fillers to carry wheel flanges 


us 
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Street Railway Crossing, Integral Construction 


Patented June 5, 1894 


____ SECTION .B-B" 
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Street Railway Crossing, Integral Construction 


Patented June 5, 1894 


All wearing surfaces are rolled steel rail. As solid as a single piece. 
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Street Railway Crossing, Manganese Steel Center Construction 


Patented May 16, 1893; June 5, 1894; September 3, 1895 
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Way 


SECTION .A- A" 


Street Railway C 
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rossing, Manganese Steel Center Construction 


Patented May 16, 1893; June 5, 1894; September 3, 1895 


Intersecting points made of manganese steel. 
one piece, 


Will last as long as the adjoining rails. Where shipping facilities will permit we always make a crossing in 
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Made either stiff or spring connected. 
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Split Switch for Street Railways 
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Slide plates are forged in one piece, main rails thoroughly braced. 


10 feet or 15 feet long, as desired. 
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Split Spring Switch and Mate 


For Street Railway Turnouts 


VA \leeret 


aa A-A Srction 


Section 
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Split Spring Switch and Mate 


For Street Railway Turnouts 


Particularly recommended for turmouts in preference to spring connected split switch, as no part has to move while the weight of the car is on it. Ground 
lever furnished, if desired, to shift the spring rail. 
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Single Spring Rail Frog for Street Railways 


With Raised Filling 


Section A-A Section 


Double Spring Rail Vrog 
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Single Spring Rail Frog for Street Railways 


With Raised Filling 


Recommended for sidings in Wacks which are exposed above the ties. Smooth running on main track. 


Double Spring Rail Vrog 


Oo 


Recommended in track used by wheels with different sized flanges, also in turnouts where siding is used regularly. Smooth running on both tracks. 
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Draw-bridge Funnel Castings for Street Railways 


On draw-bridges or similar structures where an uncertainty exists of the 


necessary to provide guides on the running-on end to direct the cars on to the track. 
shocks and severe wear which the guides are subjected to. We furnish them either in solid manganese steel castin 
a construction similar to our manganese steel girder rail frogs with manganese steel top. 


two ends of a broken track coming in exact alignment, it becomes 
Manganese steel has proved eminently successful in resisting the 
gs, or, in connection with high rails, of 
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Frog with Different Rail Sections 


Cast-welded Combination Rails 


Our construction of girder rail and high tee-rail work permits us to use different sections of rails in different ends of the same piece, thus enabling us in 
most Cases to have on the outside ends of a layout the same section of rail as that to be joined to. Or, to the ends of rail arms, we can cast-weld pieces of the 
same section of rail as that to be joined to. We can also furnish separate cast-welded combination rails as shown. ‘Thus the troublesome compromise joints 
can be entirely eliminated or reduced to a minimum. When pieces of the same rail as the adjoining one cannot be obtained, or compromise joints cannot be 
avoided for other reasons, we furnish, wherever possible, forged or cast-steel channel plates, accurately fitted to templates. 
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Spring Box for Tongue Switch 


UR spring attachments for tongue switches are so arranged that they can be attached to any of our 

switches without any special provision being necessary in the tongue. The plunger pushes the tongue 
above the tongue bed. No pocket is required below the bed. The simple removing of the backing plate in 
the box will set the spring out of action if desired, and the insertion of ordinary washers in front of the plate 
will tighten the spring if necessary. The cover of the spring box is so constructed that it cannot be displaced 
by wagons or horses, but is easily removable when desired, by the use of a wire hook. 


rp : De at Daten ten ~ 
Pongue Pivot Bearing 
LL our tongue switches of the higher classes of work are provided with steel bearings into which the 
tongue pivot fits snugly, and so arranged that the wear can readily be taken up without disturbing the 
paving. The snug fit is quite sufficient to hold the tongue firmly down. The tongue can be removed when 
desired by inserting two chisel-pointed bars into the notches on each side of it, near the heel, and by pressing 
down on them, working the tongue from side to side, and at the same time tapping the tongue with a hammer, 
it will gradually rise. The bearing is compressible by driving a key or wedge, which can be reached on our 
regular tongue switches through a small hole in the tongue right over the key. Insert a piece of steel through 
this hole and drive down the key by it with a hammer. This will tighten the bearing, which should thus 
always be kept snug. The tongue pivot should not be allowed to wear too loose before tightening the bearing, 
as it may then be too late to make it snug. If the key cannot readily be driven down, take out the tongue and 
clean out the slit in the bearing. The wear can be taken up until the slit is entirely closed. 
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Tongue Switch, with Spring Box, for Turnouts 


Spring pushes the tongue. No pocket in tongue bed to choke up with dirt and ice. 


Spring Box and Cover Tongue Pivot Bearing 


Takes up the wear. Easily tightened without taking up the paving. 
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Portable Crossover 


Leemae LLL 


Adapted to any section of girder or tee rail in main track, 
spiked to timber placed alongside of rails in main track. Simple 


ZZ 
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Unbroken main line switch. 


Mate and frog made of cast steel. Switch pieces to be 


and substantial construction adi \pted for hard service in track construction work. 
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Crossings—Street Railway Over Steam Railroad 
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Crossings—Street Railway Over Steam Railroad 
Two-rail Type 
5 
Roce ee 
[Soros — 
f 1 rs 
| ‘l/s 
JM, 
aia 
in 
Section A-A 5 aa 
EcTion B- 
Cast iron and cast or rolled steel fillers as may be desired. Knees are heavy forgings reinforced i é 
street railway rails, Pratt patent planed guard rail for street railway. See ny eee See Note absence of intermediate joints in 
* ths IMG i 23, 1895. 


crossing. Che rails of steam railroad run through the 
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Crossings Street Railway Over Steam Railroad 


Three-rail Type. Pennsylvania Railroad Standard 


7a IW) Ssosat_ ZI 
| 
BY IS! SSS Aig 
Section ATA Section B-B 


Third rail to carry overhanging portion of steam railroad wheels and to prevent worn wheels from striking crossing rails. No intermediate joints ms treet 
railway rails. Teavy forged reinforced knees. This type used by the Pennsylvania Railroad Company. The rails of steam railroad run through the crossing. 
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Crossing—Street Railway Over Steam Railroad 


Three-rail Type 


SEcTion A-A 


Section B-B 


Same as on preceding 


page, but with steel plates under the comers to give greater strength and stability. 


The rails of steam railroad run through the crossing. 
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Crossing—Street Railway Over Steam Railroad 


Three-rail Type. Pennsylvania Railroad Standard 


Note heavy reinforcement knees Rolled steel fillers. No joints in the street railway rails between the steam railroad rails. 
dD Se 


The rails of steam railroad run through the er 
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Crossing—Street Railway Over Steam Railroad 


Three-rail Type. New England Standard 


Section feh 


Section BoB. 


Same as on preceding pages. but with continuous steel plates under steam railroad track, secured by clamps, so that rails can b il 1 wh 
y clamps, s at rails ca e easily renewed when 


necessary. 


The rails of steam railroad run through the crossing, 
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Crossing—Street Railway Over Steam Railroad 


Three-rail Type. New England Standard 


Same as on the opposite page, with continuous steel plates under steam railroad track. 


The rails of steam railroad run through the crossing. 
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Crossing—Street Railway Over Steam Railroad 


Three-rail Type. Philadelphia & Reading Railway Standard 


Pr oe 


ay I 
Ly i we 


Section B-B 


The rails of steam railroad ran through the crossing. 
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Crossing—Street Railway Over Steam Railroad 


Three-rail Type. Philadelphia & Reading Railway Standard 


Note projecting third rails to bridge the joints in main rails, also heavy steel plates under comers, secured by clamps. 
The rails of steam railroad run through the crossing. 
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Crossing—Street Railway Over Steam Railroad 


With Manganese Steel Rails on Steam Railroad Track 


Nichols Patent August 29, 1500 


grece|) 


The manganese steel rails are continuous. 
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Group of Crossings—Street 
Railway Over Steam 
Railroad 


With Manganese Steel Rails on Steam Railroad 
Tracks 


Nichols Patent, August 29, 1509 


EREWITH is shown a group of 

this style of crossing as laid out 
before shipment. The usual running 
rails, guard rails, third rails and fillers 
in steam railroad track are combined 
into solid manganese steel castings. 
The street railway track is formed of 
steel castings or rolled rails as desired. 
With steel castings only one-half the 
regular number of bolts are required. 
Last four or five times as long as cross- 
ings built of tee rails in steam railroad 
track. Note cover plates in corners to 
make bolts easily accessible. 
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Crossing—Street Railway Over Steam Railroad 


Manganese Steel Center Construction 


Patented May 16, 1894; June 5, 1894; September 3, 1895 


SECTION B-B 


SECTION C-C 
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Crossings—Street Railway over Steam Railroad 


Manganese Steel Center Construction 


Patented May 16, 1893; June 5, 1894; September 3, 1895 


Recommended for 
railways, but extra heavy. 


; i ilw: i s » Made like manganese steel center construction for street 
steam railroad tracks crossing street railway tracks in paved treets e an gal 
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Derailing Switch 


Patented September 12, 1$93, and Porter Patent March 10, 1596 
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From switch to operating about 


The derailing switch is a safety appliance for places of danger, which cars may have to cross. ‘The Porter De 


mechanism placed at or near the railroad crossing and a switch, normally and automatically set to derail cars, placed some d 


ling Switch consists of an operating 


istance ahead of the crossing, and so 
arranged that it can be opened to allow a car to pass only by the operating mechanism. 


The conductor must therefore precede the car to the point of danger, and 
remain there holding the operating lever until the car has passed the switch, when by simply dropping the lever. the 
derailing position. For the operating mechanism, we usually furnish a lever in a cast-iron box, set 

wagon traffic. For the switch we recommend our unbroken main line style (see page 26) with a bo 
preferred, we can furnish ordinary tongue switch or split switch in its stead. 
cable encased in iron pipe placed undemeath the street surface. 
coming from the cros 


switch will automatically return to the 
flush with the street surface and protected from injury by 
x containing the automatic mechanism underneath it. If 
The connection between the switch and operating lever consists of a wire or wire 
For single track roads we make the switch “spring connected,” 
sing to pass by the action of the wheel flange against the heel of the tongue. 

We also furnish switches alone, without operating mechanism, for connection with interlocking systems. 


so that it will allow ae 


Layouts of Street Railway Special Track Work 
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The Fitting Up and Laying Out of Special Track Work 


LL our work is fitted together and laid out complete, tested as to measurements, etc., and carefully inspected 
before shipment. All parts are marked with the name of the purchaser, the location of the layout, if 
known, and a piece number. A working plan is furnished with each layout, giving over-all dimensions, angles 
and starting points, the length of each piece and the number of each piece. Ends of parts meeting each ees 
are stamped with the same ation so that should the piece number become obliterated the piece can still be 
identified by the stamped letters on the ends. After the layout is once started it can be put together by simply 
joining ends bearing the same letter or combination of letters. Special joints are marked with a letter corre- 
sponding to those on the ends which they are to join up to. All measurements given are to gauge lines. This 
system of complete fitting and marking will be found to save considerable time and expense in installing the 
work. 
Working plans, as per reduced sample on next page, and list of material are furnished with each layout. 
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Reduced Photographic Reproduction of a Working Plan 
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Campello Car-house Layout, Brockton, Mass., U.S. A. Furnished to the Brockton Street Railway Company 
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Car-house Layout, Hoboken, N. J., U.S. A. Furnished to the Jersey City, Hoboken & Paterson Street Railway Company 
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Track Layout for St. James and McGill Streets, Montreal, Canada. Furnished to the Montreal Street Railway Company 
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Track Layout at Calzada de Chapultepec and Calle de Bucareli, Mexico City, Mexico. 


Furnished to the Ferrocarrilles del Distrito Federal 
de Mexico 
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Track Layout at Avenida Don Carlos and Calcada do Marquez d’Abrantes for Campanhia Carris de Ferro de Lisboa, Lisbon, Portugal 
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Car-barn Layout for Perth Electric Tramways, Ltd., Perth, Western Australia’ 
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Complicated Crossings for Tenth Street and Philadelphia & Reading Railway, Philadelphia, Pa., U.S. A 


Special Track Work for Cable Railways and Electric Railways 
with Underground Conduit 
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E furnish special track work for conduit railways, either with or without the metallic material for the 
sub-structure, of our own design or to designs prescribed by the customer, adapting our construction of 
switches, mates and frogs to the requirements of such designs. The photographs on the following pages illus- 

trate a small variety of such work which we have furnished to various parts of the world. 
We call particular attention to the introduction of manganese steel at the points where tracks cross the 


slot. 
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Conduit Track Layout at Sixth Avenue and Twenty-third Street, New York City, U.S. A. For Metropolitan Street Railway Company 
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Conduit Crossings at Kighth and G Streets, S. E. For Anacostia & Potomac River Railroad Company, Washington, D. C., U.S. A. 
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Conduit Crossings on King Street. For New South Wales Government Tramways, Sydney, Australia 


Transfer Tables and Turntables for Street Railways 


WILLIAM WHARTON, JR., & CO.. INCORPORATED 


QR 


N the following pages we illustrate some transfer tables and turntables for railways. The conditions in 

car houses, the weight, length and wheel base of cars vary to such an extent that we generally design 
transfer tables to suit the particular conditions existing in each individual case, and we will be pleased to submit 
designs to prospective customers. We furnish tables built on any of the usual principles, 7. ¢, to run in a pit, 
or with depressed track and shallow pit, or “ flush floor” tables, one of which latter is illustrated on the opposite 
page, and to which we call particular attention, 

We provide our transfer tables with a hand-propelling gear, or we can make provision for the attachment 
of an electric motor, or both. 

Our turntables for street railways are of substantial and simple construction, as the illustration and 
detailed description on the page pertaining to them will show. 


WILLIAM WHARTON, JR, & CO. INCORPORATED 


a 
2 


Flush Floor ‘Transfer Table, with Incline Approaches 


Above illustration shows table 10 feet long for single truck car. Mor double truck car the same style of table is made 22 feet long. Hlustration shows 
hand moving gear, but, if desired, electric motor can be attached. 
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Turntable for Street Railways 


Self-oiling center of hardened steel, with vertical and central adjustments. Made to feet 4 inches, 9 feet 4 inches, 8 feet 4 inches and 5 feet 4 inches diameter. 


Industrial and Shop Railways and Trucks and Turntables 


for Same 
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turntables for industrial railways and railways in shops, 


E furnish curves, switches, frogs, crossings and 
Designs submitted upon application, 


for any weight of rail, and for either portable or permanent track. 
and correspondence on this subject solicited. 
We have special facilities and experience in building light, easy running trucks for shop railways, and the 
following pages illustrate some of our work in this line. 
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Truck with Solid Wrought-iron 'rame 
and Anti-friction Roller Bearings 


& CO., 


INCORPORATED 


Plate ‘Turntable 
with Exposed Wheels 
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Rim Turntable 


Adapted to shop, yard or mine use. 


Rim 4 feet 3 inches diameter, 434 inches deep. 
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Standard Wrought-iron Frame Truck 


20-inch Gauge, Anti-friction Roller Bearing 
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Extra Long ‘Truck with Gridiron Top 


Capacity about 3 Tons. Built for John A, Roebling’s Sons Co. A\nti-friction Roller Bearings 
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Trucks, 5 Tons Capacity 


With Wooden Top and Anti-friction Koller Bearings. Built for Armington & Sims Engine Company 


ol 
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Pig-iron Truck 


With Antifriction Roller Bearings. Capacity 5 Tons 
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Steam Railroad Special Track Work 


Steam Railroad Switch Works, Jenkintown, Pa. 
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Wharton Improved Railroad Switch, Main Line Unbroken 


Switch Set for Siding 


Patented April 2, 1901 


we 


The overhanging portion of the car wheel tread rides up on the inclined elevating rail, placed outside of the main rail (on right-hand. side of the above 
illustration), lifting the wheel so that its flange will pass over the head of the main rail without touching it, while the point rail on the other side guides the train 
onto the siding. A train coming heel on, on the main track, when the switch is set for the siding, moves the trip rail, and by a crank motion automatically throws 
the switch rails over into the open position. J 
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Wharton Improved Railroad Switch, Main Line Unbroken 


Switch Open for Main Line 


Patented April 2, tyot 


The main track is entirely continuous and clear of all obstructions, and the car wheels cannot strike any part of the switch. For general dimensions see 
following pages. Built for any weight of rail. 
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Wharton Improved Railroad Switch, Main Line Unbroken 


Switch Open for Main Line 


Patented April 2, 1got 
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Wharton Improved Railroad Switch, Main Line Unbroken 


Switch Set for Siding 


atented April 2, 1901 
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Wharton Throw-oft 


mm _ 
_————————————————— 
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Wharton Throw-off or Derailer in Service 


Set for Derailing Set for Clear track 


Constructed on the same principle as the unbroken main line switch (see page 94). ‘Trafic on “clear” track touches no part of the derailer. 


Stiff Split Switch 
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Spring Split Switch 


AV PUB ERAN 


Forged steel clips. Forged steel slide plates, Made stiff or spring connected as desired. 
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Split Switch 


Three Tie Bar Pattern 


Reinforcement straps. Forged steel clips. Forged tie bars. Forged steel slide plates 


Combination Split Switch for Wide and Narrow Gauges 
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Three-throw Split Switch 
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Stub Switch 


chen ees 


Front Rop Section ATA Back Rops 
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Tongue Switch and Mate 
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Riveted Plate Frog 
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P. & R. Railway Standard 
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Riveted Plate Frog 


Filled and Bolted Frog 


P. & R. Railway Standard 
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Spring Rail Frog for Light Trafic 


Seerion 


Spring Rail Frog with Slide Plates and Reinforced Wing Rail 


P. & R. Railway Standard 
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Spring Rail Frog for Light Traffic 


Spring Rail Frog with Slide Plates and Reinforced Wing Rail 


P. & R. Railway Standard 
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Vaughan’s Patent Sliding Wing Frog 


Section A-A Section B-B 


Vaughan’s Patent Hinged Spring Frog 
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Vaughan’s Patent Sliding Wing Frog 
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Section A-A 
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Manganese Steel l'rog 


Patented June 25, 1901 and September 17, rgot 
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Manganese Steel Frog 


Patented June 25, t901 and September 17, 1901 


These frogs are giving unprecedented length of life. Under all conditions of severe service, they have lasted many times longer than frogs made 
throughout of rails. 


Scissor Crossing with Manganese Steel Frogs 
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Tongue Switch, Mate and Frog, Manganese Steel Center Construction 


For Steam Railroads in Paved Streets 


Patented May 16, 1893; June 5, 1894; September 3, 1895; December 10, 1895; July 20, 1897, and November 2, 1897 


SECTION D-D" 
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Tongue Switch, Mate and Frog, Manganese Steel Center Construction 


For Steam Railroads in Paved Streets 


Patented May 16, 1893; June §, 1894; September 3, 1895; December 10, 1895; July 20, 1897, and November 2, 1897 


All wearing surfaces are either rolled steel or manganese steel, giving much longer life than either cast-steel or chilled iron switch pieces. Ends of pieces 
are formed of same rolled rail as in adjoining track, thereby allowing proper splicing. 


Forged Adjustable Guard Rail Clamp 


Guard Rails for l’rogs 


With Clamps 


With Bra 
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Forged Adjustable Guard Rail Clamp 


They hold guard rails more securely than bolts and braces, The yokes are heavy, solid, steel forgings, and will not bend or break. Adjustable to any 
width of throat by ratchet filler. Iiller provided with keepers, preventing creeping of same past the clamping yoke. 
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Ground Throws for Switches 


Plain Ground Throw with Forged Steel Lever 


No. 10 Combination Ground Throw and Low Target, without Lamp 
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Ground Throws for Switches 


Plain Ground Throw with Forged Steel Lever No. 10 Combination Ground Throw and Low Target, without Lamp 
Same as page 123 
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Switch Stands 
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Low Target Stand No. $8 Switch Stand 
For Yard Use 
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Switch Stands 


No, ro Combination Ground ‘Throw and Low Target, with Lamp No. 8 Switch Stand No. 9 Switch Stand 
Sane as page 121 
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Crossings, Steam Railroad Over Steam Railroad 


Sb ne, 


Heavy reinforced angle knees, Made with or without plates under corners. Cast iron and cast or rolled steel fillers, as may be desired. 


' 43204C4h 


Crossings, Steam Railroad Over Steam Railroad 
Three-rail Type 
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Crossings, Steam Railroad Over Steam Railroad 
Three-rail Type 


ty BELEN 
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Same as page 125 except three-rail type. Third rail on the outside of the running rail protects the crossing rails from the blows of worn wheels. 
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Manganese Steel Crossings 


Patented June 25, 1901 and September 17, 1901 
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Manganese Steel Crossings 


Patented June 25, 1901, and September 17, 1901 


Crossings constructed on the principle of the Manganese Steel Frogs, ‘They are expensive in first cost, but will last. many times longer than crossings 
made throughout of rail, and are therefore very much more economical in the end. 
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Double Slip Crossings with Movable-point Frogs 


Located near Wayne Junction, Philadelphia, Pa. The photograph represents one of many built for the Philadelphia & Reading 
Railway Company. 
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HE illustrations on the following pages represent, on a reduced scale, the sections of practically all GirpER 

and Hien Tre Rairs which are nowrolled in this country and in extensive use both here and abroad. We 
are prepared to furnish these rails with or without the usual appurtenances, and inquiries are solicited. We 
also deal in TEE Rats of the usual standard sections. 
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Girder Rail Sections 


g Inches high 


PER YARD. 100 LBS 


Sections P.208, 230, 240, 219, 200, 201, and 1,352 and 353, fish with one another. 
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Girder Rail Sections 


g Inches and 8 Inches high 


Sections P.241 and 224, and 1.322 and 336, fish with one another, Sections P.258 and 1.345, fish with each other. 
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Girder Rail Sections 


Between 9 Inches and 8 Inches high 
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96 PER YARD...283 93 LBS. 


Sections I.222, 223 and 226, and 1.228, 206, 262, 288, 289, 229, 319, 313 and 317, fish with one another. 
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Girder Rail Sections 
g Inches and 829 Inches high 
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Sections P.228 and 260, and 1.333, 340, 341 and 363, fish with one another. 
Their plates will not fit L.340, on account of fillet under head. 


Nore.—L.340 plates will fit 1.333, 341 and 363, and P.228 and 260. 
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Girder Rail Sections 


7 Inches high 


91LBS. 4 PER YARD 


iS 
: 


iO LBS. Z PER YARD 


Sections 1.350 and 351, fish with each other. Sections 1.365 and 366, fish with each other. Sections P.234 and 1.357, fish with each other. 


Sections P.254 and 1..339, fish with each other. 
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Girder Rail Sections 


Between 8 Inches and 7 Inches high 


ae 


7 
07 LB R YARD. hOlLBS.\APER YARD. ‘/80LBSY 
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PER YARD. 72LBS. 


Sections L.290, 306, 346 and 316, fish with one another. Sections P.215, 212, 211, 94 and 23§, fish with one another. 
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Girder Rail Sections 


7 Inches high 


eel Be 
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ER YARD. 


Sections P.255 and 243, fish with each other. 
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Girder Rail Sections 


Between 7 Inches and 6 Inches high 
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Sections 1.348 and 349, fish with each other. Sections 1.358 and 359, fish with each other, Sections P.85 and 86, fish with each other. 
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Girder Rail Sections 


. Between 7 Inches and 6 Inches high 
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PER YARD 32 LB 7 PER YARD 7B LBS. V} 


Sections 1.219 and 255, fish with each other. 


Sections L.267, 220 and 225, fish with one another. 
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High Tee-Rail Sections 


Between 8 Inches and 
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Inches high 


be as oj 
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d F 2 
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Sections P.206 and L.264, fish with each other. 


Sections P.242 and 209, and 1.363, fish with one another. 
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Slot Rail Sections 
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Special Track Layouts 


N giving information for making a special track layout, give as far as possible such dimensions as are called 
for on the following sketches. 
Locate all manholes and other obstructions in the street which are to be cleared by the new tracks. 
Give make, section number, weight and joint drilling of the different kinds of rails with which the new 
work connects. 
Give electric drilling of rails. 
If the new work is to meet old joints, locate the old joints accurately. 
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Diagrams of Typical Track Layouts 


RADIUS = 


Single Track Plain Curve 


Single Track 


Easement Curve 
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Diagrams of Typical Track Layouts 
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Single Track Left-hand Branch-off Curve Single Track Right-hand Branch-oft Curve 
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Diagrams of Typical Track Layouts 


PLAIN ENO SPIRAL 


Double Track Easement Curves 


Double Track Plain Curves fs 
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Diagrams of Typical Track Layouts 
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Double Track Left-hand Branch-off Curve 


Double Track Right-hand Branch-off Curve 
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Diagram of Typical ‘Track 
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Double Track Equilateral Branch-off 
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Diagram of Typical Track Layout 
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Double Track Y 
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Diagram of Typical Track Layout 
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Double Track Equilateral Branch-off with Through Tracks 
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Diagram of Typical Track Layout 
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Standard Crossovers 
With Tongue Switches 
1 L ~ 
7 oe ~ , 
Standard “A,” 75° Rad. Standard ‘C,” 200° Rad. 
Switches, 75’ Rad. Frog Angle. 15 Switches. 200’ Rad. Frog Angle, 9° 30° 
= L LE = 
Standard “ B,” roo’ Rad. Standard “D,” 200’ and 350’ Rad. 
Switches, 100’ Rad. Frog Angle, 13 Switches, 200’ Rad. Angle, 7° 30° 
yf S16 Gauge Var. for 1/7 in Gauge Var, for 1” between Tracks: 
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Standard Lateral Turnouts 


With Tongue Switches 


Standard “H,” roo’ Rad. Standard “I,” 200’ Rad. 


Switches, 100’ Rad. Frog Angle, 13 Switches, 200’ Rad. Frog Angle, 9° 30’ 


Standard “ K,” 200’ and 350’ Rad. 
Switches, 200’ Rad. Frog Angle, 7° 30 


Gauge 4/ 84!" Gauge 4f tf? Cruge 5/ 2Y4/" Var. for 1/7 in Gauge Var. for 1/7 between ‘Tracks 
4/0” between tracks . a 
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Standard Eguilateral Turnouts 


With Tongue Switches 
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Standard ‘ (,” 200’ and 325° Rad. 


Switches, 200° Rad. 
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Standard “ P,”’ 200’ Rad. 
Switches, 200’ Rad. Frog Angle, 13° 
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Standard “R,” 350° Rad. 
Switches, 350’ Rad. Frog Angle. 9° 30’ 
Gauge 5/2” Var, for 1/7in Gauge Var, for 1” hetween ‘Tracks 
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Standard Lateral Turnouts 
With Split Switches 


15/ Split Switch = 83” 


15/ Split Switch 


Number 8 frog 


10! Split Switch 


Number 6 frog Number 6 frog 
Style of frog ..... Spring | Suff Spring | Spring Suff Spring Stiff 
Gauge....... oe gia _ 48%" 5 2” 4 8” SG eKA 4 SAG 247 8% Ba Gira ot Sok Se 8%" 5 24” 
Length over all Z . 83, Tii6" 105° 1” 10911 4,” 134’ 3K" 97’ 1 “97° Bae 
Frog Setting VY... AG Pee “53° 94” | 63’ 136 46" a rans ae Wat” 
Radius at switch en 7301 Paes || 232-4002 | 2 223 508.5205 STI 279.0230 | 241.9672 279.0239 
Angle at switch end . 5° 29 1° 30° 357 7 eat 12” 
Radius at plain end . ie : = ~ 
Angle at plain end. . 7° 10 “00” cy rat Bia 
Length of frog § 4 _ TOKE Se el i 4 0” 70” ] “4 0” 
arm LF 870” 8 (ic aa 8’ 0” WS” = 
Shaight Gis.) oe" eal yo" iar aT 
Straight /7 0’ 0” = Ce 2’ 0” 0’ 0” BuO 2 
Lead rail AB. “Ai” | 50” 6A” rn 4h] 53’ Of" 3U "1144/36" 3a th” 37 64) 49° 2th” 29° Oy” 3H 3H” 32” ork” | ra’ 318” 
Lead rail CD... . 44” 2yg”| 507 448 147” 21s 153° 44813" 97 [307 | 207 OM | 34” 147 | 32° 6347 | 37 aa 
Niemag Mea (ee) Eee 2 = eee o” 
lead rail AB} CD 44’ 10/4" 44” OFS ad’ 104" 44" OER | | ad” OR 44” 9347 
use these di-) 458-6018 376.3592 | 395.9589 | 294-9333 |__ | 242.8732 a. met | 283.1536 
piace Y 66 1034” 66" 1oy%;’63” 1034”/63' 10%” 66’ 97%” 7 58’ 104” 
> aT ae | } | —— \ 
a Be eel ta rorea | SUEZ UNCC ts IS: sre Vy” | 117 7H” ri a Ler are | ev sh" so fro? ah” 
Nore: For 30° AB a as mit 30’ 0 is pe a ie a 30" °” 30° 0” 30° OG 
ead) rail 42)|| CD) | | | __|29° 9” } zi 4 : 297 9%" | 29/ 9” | 20° 934” 
use these di- ies eae | | 197.6960, are 240.5119 | 183.4454 181.6492 | 
mensions 7 eure te Ss} | 5 
J aah | 51° 934 | i 46’ 101%”, 46” 934” |43” 10%” 
At # end of AB ! | ee | = : aisarelinicmmeo 
\ ae aa me leans 7 Stn | 7" S764 
10” 5" i? 1%” ge 10” 534” ta 13g” = 7%" 
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Standard Equilateral Turnouts 
With Split Switches 


| 157 Split Switeh 1! Split Switch 


Number of frog . 


“Number 6 frog 


Number 8 frog 


Number 8 AO Number 6 frog 


Sse Spring Stiff Spring : Spring ho Siar ‘ 
i z 7 24” , 4° 845 24" 2K ASB O52 a8 51 2k 
* $34 “1287 33471347 CA WAS “1347 435” 98 of 7 \102" 64" QS’ o's” 102’ 634” 

Frog setting ¥.... : 2 2 5h” 57° Sar 630 yk” | 57 40" 7 5" 51" 46" Tix’ | 51° 2” 

Radius at switch end. 924.0466 (053.6502 924.0466 10536502 463. 3709 | 534-4318 403. 3709 5. 18 "995: 6257 | 115.2688] 995. 257 [11352688 482. B0K0 $56:3674 |48 

Angle at switch end. a : BUR OuA Te wz 19° 48’ 3° 31 

Radius at plain end. a 521.0741 2 ; 1012. 3524 sai 0741 

Angle at plain end . Say Co = at 48 

le if a) Pe ae 4’ 0” PO 7/0 

ee 7 7 Ye ee i! Alt 
arm 1 oF Saou 6’o 8’0 eee I es Bo" 

StraightiGl sy. 0’ 0” Gece oto" Siar 

Straight 7... ... nom pes 25 00es Bie cnoig 5 elas ae Si oO’ = 

Lead rails AB... 44’ 34s 50’ 5451 a7" SRL 34° 107,” 39° OY" 40" Syrian] 407 Ty” Eom x” 20° 7" | 34’ 2% 

5 lrails (42) 45° 0" 

For45/leadrails ( 44 45/0" - = Ss 
AP use these \ Be 914. 914.9883 754i 9572 799-8630 | 591. ; | 875.4130 oso 9507 1102 56 cs 
dimensions ! y 66” 113477 63/11 ae / ae | 6 fal Ee is Deen eer, 

At B end of TRENT ae 1187) 8 10” 67 By,” 16" 713” 9 5th” | 2’ We , ad 
make straight . . nd a a ae Z a t 30" 0” 

a le i 7 30° 0” = = - ae 

eee Xx “aie i 397-4837) 296.6920 | 291. 9498 Jior. 15S 73 ome a7 2049 | 365.2736 | 239.1858 
dimensions y << = 5’ Wy 48’ 11 VAG 40° 11% 

At B end of AB ; 2 8” | 9 aia” | of 1K 167 10h)”, 7’ 2%” 
make straight. . ! é a shi” 

ee ear Sa _ : . Se em aah 

Toe spread... ... TOs 5%” | V1” | 7% 10 | Ms | 
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Standard Switches, Mates and Frogs 
) g 


HE advantages of the use of “standards” in every branch of business is generally admitted. We therefore 
strongly urge and recommend the use of our standard switches, mates and frogs in street railway work 
wherever conditions will permit. The following diagrams show the lengths, radii and angles of our standards, 

which we trust may be of use to the purchaser and designer of street railway special work layouts. 
We keep in stock standard switches, mates and frogs of the most prevalent sections and heights 


of rails. 
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Dimensions of Standard Switch Pieces 


For Manganese Steel and Integral Construction 


80! Radius Mate Ae Equilateral 


Mate 


100’ Radius 
Equilateral 
Tongue Switch 


75 Radius Tongue K — 
Switch 


+ 155’ Radius Mate 
2 


ra 


105 Radius Mate], £ 


Ul oD 
100 Radius Tongue 


SS H 150° Radius ‘Tongue 
Switch jen 


i WH Switch 


Se a 
. a 
——= ee. — val 155 Radius Tongue 
= 7 \ HH Mate 


0 Ss fy 
105 Radius Tongue E 
Mate K 


100’ Radius Open K — 


4 ‘ ¥ 
— os To 150 Radius Open 


SI RY Point Switch 


Point Switch 
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Dimensions of Standard Switch Pieces 


For Manganese Steel and Integral Construction 


8 
& 
1 lr 
= 1z0--~ | 
205/ Radius i = Sh H 205, Radius 
Mate K R C ——, ® Equilateral 
' a TS te I] 21 Tongue Mate 
gj 1 ; 
; 2 
12'0 1 
200' Radius ae ee 200 Radius 
‘Tongue HK HK li = — _ le Equilateral 
Switch lr | Open Point Switch 
tts 120-9 ne 
BS “oO; 
jv Pal 
, 3 
205, Radius H 355 Radius 


=) r Equilateral 
Tongue Mate A WH Tongue Mate 


200’ Radius 
Open 
Point Switch 


° 
A 350” Radius 


: = Equilateral 
eg Les ou T Hopen Point Switch 
b a _— Ont | 
3 
lifts 
4 
205’ Radius 
Equilateral 
Mate 


b 

200 “Radius 

Equi. Tongue 4 
Switch 
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Dimensions of Standard Frogs 


For Manganese Steel and Integral Construction 


eo 
se Henn ion Hee 


Spread in three feet = 4}} Inches. 


9°30 15 (on 
Spread in three feet = 5}# Inches. Spread in three feet = 93 Inches. 
ettog Ns erro ' ‘ = ee 
re d re 4 0 "\ Es i io" A 180 
fir 
LS 
Her 


46" 5 


Spread in three feet = 6% Inches. 


Spread in three feet = 11 }y Inches. 
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Dimensions of Standard Unbroken Main Line Switch and Frog Pieces 


For 6-inch, 7-inch and g-inch high Construction 


Spread 1’ 15" 


“Spread 1/2}* 


PT 
0% ' 
FA a/saci'o8 
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Approximate Weights of Standard Switches, Mates and Frogs 
Girder Rail Work, for Street Railways 


Integral Construction 


Tongue switches : Lateral, 75’, 100’, 150’, 200’ radius; equilateral, 100’, 200’ radius 
Mates: Lateral, 80’, 105’ radius; equilateral, 105’ radius 

Mates: Lateral, 155’, 205’ radius; equilateral, 205’ radius 5 

Open point switches: Lateral, 200’ radius ; Somtlergis): 200’, 350° fine 4 

Tongue mates: Lateral, 205’ radius ; equilateral, 205’, 355’ radius 

Frogs: 6° to 9° 59’ 

Frogs: 10° to 13° 59’ 

Frogs: 14° and over 

Crossings: 90° 


Manganese Steel Center Construction 


Tongue switches: Lateral, 75’, 100’, 150’, 200’ radius; equilateral, 100’, 200! radius 
Mates: Lateral, 80’, 105’ radius; equilateral, 105’ radius 

Mates: Lateral, 155’, 205’ radius ; equilateral, 205 radius ‘ 

Open point switches: Lateral, 200’ radius; equilateral, 200’, 350' radius 

Tongue mates: Lateral, 205’ radius; equilateral, 205’, 355’ radius 

Frogs: 6° to 9° 59° 

Frogs: ro° to 13° 59/ 

Frogs: 14° and over 

Crossings: go 


2 


Unbroken Main Line Construction 


Tongue switches with guard: Lateral, 33’. 50' 60’ radius . 
Mates: Lateral, 38’, 55’, 65’ radius . 
Frogs: 13°, 15°, 18° 


Oo” High 


1100 lbs, 
1000 lbs, 
1100 lbs. 
1100 lbs. 
1100 lbs. 
1050 lbs. 
950 lbs. 
goo lbs. 
2000 Ibs. 


1400 lbs. 
1250 lbs. 
1300 lbs, 
1300 lbs. 
1400 lbs. 
1000 lbs. 

goo lbs. 
850 lbs. 
2200 lbs. 


1250 lbs. 
725 lbs. 
1100 Ibs. 


7” High 


1200 lbs. 
1100 lbs. 
1200 lbs. 
1200 lbs, 
1200 lbs. 
1100 Ibs. 
1000 lbs, 
950 lbs. 
2200 lbs. 


1500 lbs. 
1300 lbs. 
1400 lbs. 
1400 lbs. 
1500 lbs. 
1100 lbs. 
950 lbs. 
goo lbs. 
2750 lbs. 


1400 lbs. 
800 lbs. 
1200 lbs. 
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of High 

1375 lbs. 
1275 lbs. 
1375 lbs. 
1375 lbs. 


1375 lbs. 
1200 lbs. 


1100 lbs. 
1000 lbs. 
2300 lbs. 


1600 lbs. 
1350 lbs. 
1500 lbs. 
1500 lbs. 
1600 lbs. 
1200 lbs. 
1050 lbs. 
1000 lbs. 
3100 lbs. 


1675 lbs. 
950 lbs. 
1350 lbs. 
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Spiral Curves 


HE introduction of easement or spiral curves into street railway special work layouts, thus following the 

best steam railroad practice, has produced new difficulties in the designing of such layouts where the work 
is usually and necessarily confined within narrow limits. The advantages to be gained by the easements at the 
ends of curves are unquestioned, but the narrow confines of city streets referred to make it impossible to utilize 
the standard easements generally established for steam railroads. It has therefore been our aim to devise a 
simple and thoroughly practical system of spirals for use in street railway curves, which we submit in the 
following diagrams. 

We call particular attention to the possibility of introducing switches into the existing plain ends of spiral 
curves, @. ¢., changing a plain curve to a branch-off without disturbing the alignment. 


WILLIAM WHARTON, JR., & CO., INCORPORATED 167 


The Wharton Standard Street Railway Spirals 


HE Wharton spirals as illustrated on the following sheets are derived from one common base, represented 

in spiral 1. The other spirals are derived from it by multiplying the functions of this spiral by the 
figures indicated for the number of the spirals, z. ¢., by 1% for spiral No. 1%, by 2 for spiral No. 2 and by 3 
for spiral No. 3. It is recommended to use: Spiral No. 1 for curves with central radius not exceeding 62° 6% 
spiral No. 1% for curves with central radius not exceeding 112’ 6”; spiral No. 2 for curves with central radius 
not exceeding 200; spiral No. 3 for curves with central radius not exceeding 500’. 

The switch spirals are derived from the plain end spirals, and the plain end spirals are so arranged that 
switches can be set into plain ends of curves at any time without changing the lines, 7. ¢, a 100! rad. switch 
in spiral No. 1, a 150’ rad. switch in spiral No. 1%, and a 200’ rad. switch in spiral No. 2. Spiral No. 3 is of 
too long an initial radius to admit a switch. The diagrams show the position which the switch takes in relation 
to the PC of the plain end spiral. Curves with switch ends should be laid 


out as if the ends were plain and switches set in afterwards. ee 
1 oN 
Lo lay out Spiral Curve with given Central Radius. \n right angle triangle DOZ, y= is 


total deflection angle of spiral, DO= the difference between central radius and the smallest |K 
radius of spiral. Calculate DZ and ZO, ‘Take from table the distance in column B for the | 
smallest radius and add QZ, thus obtaining the 4, From the value given in the A+ R 
column for the smallest spiral radius in same table, deduct DZ. #, and 4,+ R, being the 
co-ordinates of central radius center. In right angle triangle O/A, having angle A and side 
A,+ R,, find A, which added to & gives tangent A? From point / lay off spiral by means 
of the co-ordinates given on plan of spiral. The last point thus located is Z. Locate the 
other end in the same way, ending at point 47 from points 7 and J7/, determine center O 
and draw in central radius. 


Zo Substitute Spiral Curves for Circular Curves of known Radius without changing 
Lixsecant X, Select a spiral for a radius somewhat smaller than the radius of the plain circu- 


lar curve. Calculate exsecant X for plain circular curve, get distance Z and total deflection 
angle from table. Calculate new central radius of special curve as follows : 


a = ZY cos A 4, 


X cos 
R=— a 
cos vy — cos 2 sin (y+ & a) sin Wa 


Having thus obtained the central radius proceed as above. 


168 


Inside 
Radius + 


PWWW RA = 


Deflection Angles | 


Partial 


| 


“” 
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Wharton Standard Transition, Plain End No. 1 


AFRE 34.2038 
AFR=37-4519 


; 1 4o'16" 
Radius 120’ 


Radius 175" 


y_ Radius 350’ y 


| | 
Co-ordinates of | Inside Ares Outside Ares | Outside Ares Outside Ares Outside Ares 


Centers | | Gauge 4/84” Gauge 4/ 10/7 Gauge 5/0” Gauge 5/ 2/” 
——___———}- --- = ee ee ee 
Total | Bo | A+R Partial] ‘Total Partial | ‘Total Partial Total Partial Total Partial | ‘Total 
| — se ae = fe = 
| | _ 
0° 34° 23”"| 0.0000’ 350.0000 3.5000’| 3.5000’ 3’ 6,” 3 3 3 3 656 3° 65% 3 
I 43 08 1.7502 175.0088 3+5000} 7.0000 3 71« 3 7 3 Bu ok 7 1K 13 
3 23 24 | 3.3999 120.0335 |3.5000| 10.5000 3 7 5 3 10 3 3 2ty [10 Ot 13 
5 30 03 4.5752, 95-0772 3.5000} 14.0000 3 Si | 3 14 13 3 84 |14 she 13 
8 57 30 | 6.7954) 75.1692 4.5258] 18.5258 4 of} | 4 19 398 |4 4 lor; |19 4 | 4 
Tr 55 26 9-5983 | 57-3888 3.0000 | 21.5258 3 3 3 22 Oxy 13 B34 229 17 Na 
15 a 37 pase 45:0499 3.0000 | 24.5258 3 33/ 3 25 lors 13 4 3 4% [25 1136 |3 
20 20 21 | 14.2053) 37.9519 |3.0000} 27.5258 3 4"; 3 4hk | 29 3 1, | 2 k 3 
| 15.6621 34 2038 > ae fi aan nil Be ei sce te 13 
‘ | a | | 


Partial 


Mb OMNIA D 


= 
o 


sm No 
FN aT el cis FR ON 


Sys 


tm OS 


| 
| 


RPReae 


SuUvwOF OW 


Total 


a 
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Wharton Standard Transition, Tongue Switch End A 


Sadi, 
Reading 5 — 
Radius a x iv a 
s OE 
—Ritdius s5%9. 3 ag? F 
Radius 75 °” "1 as 
Ss a m2) x dn ED ee 
ois S Ly 5 Es Se ee ee 
We o ‘ g : Aja St Aer 
Sy I in a R A+ R= ¥ 75.1692) 
=) iS I a a 
2 lot \ fi a tt Mi 
L 7 en Radius 1090/0" = ak a iS Y a ee in ss 
Deflection | Co-ordinates Inside | Outside Arcs Outside Ares Ouisidersres 
Inet Angles | of Centers Arcs | Gauge 4/814” Gauge 4! 10!” Gauge 3/24" 
Radius a — = aT ' —— —— ane od 
Partial Total B A+R Partial | Total | Partial | Total Partial | ‘Total Partial | Total | Partial Total Partial Total 
| | 
——— —— <a = he 
100° 6° 40’ 00, 6° 40’ 00” 0.0000’ |100.0000° Wee ree 12/2)” |12/ 2yiy” 12° 2367 112" 234"| 12° 256 | 12725677) 12° 2}8/"| 12’ 248’) 12° 276% 12/276” 
75 2 17 30| 8 57 30 | 2.9024 | 75.1692] 3,0000|14.0355 3 2/4 [15 dis 3 215 |13 4th 3 238 5 5 | 3 2% |15 Sts | 3 2% | 15 578 
573 00 56/11 §8 26 5.7053 | 57-3888 3.0000 |17-0355 33 18 7s 3315 [IS 74 3 3/8 }18 8% | 334 [18 Br, | 334 | 18 OS 
45 3 49 11 |15 47 37 | 8-1949 | 45.0499) 3,0000 20.0355| 3 39 |21 Ivy | 3 378 [21 1178) 34 | 22 o% | 34% |22 Off | 3 478 | 22 0% 
374 38 44 20 26 21 | 10.3723 | 37-9519 3.0000 5 3 4th |25 41° 3.4% |25 5 3 Sts | 25 54 | 3 Sis | 25 Std 


23.0355| 3 41 i 334 


RQ deod so bee eee 111.7691 | 34.2038 | 
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ee 512: z 
Wharton Standard Transition, Plain End No. 1 \y 
3 i) 
h 
8 ——_ Radin, 67'6" 
a 3 1" "u 
2 Radius g5%6- f 
3 2G. for sy Switeh with I 
2 Radius ayo 
5 = 
E __ Radius 142/67 ” 39 Se 
a 
i ' 1 yor 
E _ Radius 180'0" 
1 0845 ie 
ae Radius 50/0" Tangent Point for Switch End “2B” 
SOIC Ita O24 Ol tps tm eae aE a : is 3 
034’ 23 3 ; 
VV Radius _525'0° y —— ” we i V = 
Detlection Co-ordinates Inside Outside Ares | Outside Ares Outside Ares Outside Arcs | Outside Ares 
aneide Angles of Centers Ares Gauge 4814" =| Gauge 47 10!” Gauge 5 o! Gauge 5/ 2/7 Gauge 5/2!" 
Radius — = ne ae 
Partial Total | &B ; R » Partial ‘Total | Partial | ‘Total Partial Total Partial | ‘Total Partial =Total | Partial = ‘Total 
| | 
525/0” 0° 34/23”) 0° 34°23” 0.0000'| 525.0000’ 5/3” 5/3” 5 Bi” 3 ‘| 53167) S398) S°398"| 5° 358") 5°35 338” 
262 6 1 08 45/ 1 43.08 | 2.6253 262.5132 5 3 10 6 5 4s | 10 7}, 107% 5 Avy 107 5 4M |107 7K 
1800 |1 4016 | 3 23 24 5.0995 | 180.0502, 5 3 15 9 5 456 |16 of 16 0 5 4% |16 of; |5 4h 1160 oft 
142 6 2 06 39 | § 3003 7.3173 | 142.6158) 5 3 210 | 5 5% | 21 Sy 2r 5 G Srey AC SE 1 [20 5 6 
1126 3 27 27 | 8 57 30 | 10.1931 ua 535 6 os 27 Oe | 7 OF} | 28 6 28 6% | 7 Ie |28 OLE 17 14% | 28 7 73s 
856 3 00 56) 11 $8 26 | 14.3974 | 86.0832) 4 6 32 3r5 | 4 9 | 33 3 33 3's | 4 OMS 133 348 14 9K | 33 4; 4y's 
76 34911 15 47 37 18.1318 | 68.4748 4 6 36 Of; | 4 OM | 381 38 Ty; 9 4 10 38 14k | 4 103g | 38 2 2a 
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Wharton Standard Transition, Tongue Switch End B 
ee 
——— Rading Cie 
—— Rains 85/6" 3°00" - 
Radius 1126" SEL es 
2 @ 
id & a 
~ 3 B 
Ul oa 
(=) A 
_ Radius 1500" oa, rs i = pos 
| | : 1 
5 fH | side Ares | Outside Ares Outside Ares Outside Ares Outside Ares 
Deflection Angles Coeligss oh reer SD Gulieeeret Gauge s/o” Gauge sf" | Gauge sf a4" 
Inside wee eel | lee “ = — 
Radius : : Say 7 ; 7m ; = ; = Sees 
Partial | Total B A+R Partial Total Partial | Total Partial Total Partial Total Partial Votal Partial | Total 
Aas sae sees — ——_|—__|-— -|_—— — 
sr ae 4! | Saco ocmnsoanog "gh" 04 '9 |g | 8/04" aW He a Rn oH] wage! hak 
112 6 |2 17 30 | 8 30 | 4.3536 |112.7538 4 6 Pe OG a Badal) Se Ss a Sa heteine dn Gealcmearat daalieeaccead a7alesa Guee 
sere a se % 26 Boece 86.0532 46 26 siz] 49 | 27 SM | 4 Or; (27 Sis | 4 9% \27 SHE | 4 OM [27 Os | 4 98 |27 bys 
C7 EONS OMI TISY 473637) )1212925)| 805-4745) AAG | Sotto AO Acal aCe tS ea actc/ Sai) gO CR Ses Lea aC? 55 32a LOZ (SE Sis 
| | 


172 

<= 

| Dsleceo 
Inside | ANG 
Radius |-———— aera 

| Partial Total 
700’ | 0° 34/237 0° 3423” 
350 1 08 45 1 43:08 
240 1 40 16 Beeb ued 
190. 2 06 39 & 30) 03 
150 3 27 27 | 8 57 30 


Wharton Standard Transition, Plain End No. 2 


Co-ordina 
of Centers 


B | A+R 


|___190 Radius 


ee 
Tyo 16 
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240", Radius 2 
yRadiu 


700!) Radius 


Inside Ares 


Partial ‘Votal 
0.0000’ 700.0000’ 7.0012’ 7,001 2° 

| 3:5005 | 3500176 6.9995 — 14.0007 
6.8000 240.0671 6.9999 | 21.0006 
9.7566 | 190.1546 | 6.9998 | 28.0004 

| 9:0507 | 3740521 


13.5910 150.3388 


| Partial 


Outside Ares 
Gauge 4/ 10/7 


Outside Ares 
Gauge 4/85” 


‘Total Partial | ‘Total 


RotertiXes 


os 


RoeNS EC IRC IES] 


Outside Arcs 
Gauge 5/2!” 


Outside Ares 


Gauge 5! 24!" 


Partial 


‘Total 


Partial ‘Total. | Partial ~— Total 
567/056”) 7° O86 

S17 Uk ith 1K 

- La > all 

se ce A het y 

7 fy 28 6 

a A an 4 

ts |9 438 137 1036 
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17 
hee a ° = 
Wharton Standard Transition, Tongue Switch End CG 
p) 
2°17 ’30% noe 
—— ) i —— 
| ; es ieee 
Seer | Rona Outatderare | Outside Ares Outside Ares Outside Ares Outside Ares 
See Bhedtase | Inside Arcs | Gat ge sian Gaure 0 vo!” | Gauge 5/ 0! Gauge 5/ 2!” Gauge 3/2” 
Inside ‘i 4 ——— - 
adi ———— - | | | 
madins ; F a | Parti T Partial Total Partial Total Partial ‘Total Partial | ‘Total 
Partial Total B A+R | Partial Total | Partial Total Partia | 
| a | aes alae | = ———— es a 
a . | | j i ; A 7 Y 7 
200’ | 6° 40’ 00” 6° 40’ 00/”'0.0000'/200.0000'| 23'3}4”| 23/3” 23’ 9b] 23’918” 23/10” | 23/10" | 23/104] 23/1014" 23’ 107” 23/107” 231014" 23/1034 
150 |2 17 30 8 57’ 307/5.8048 11.50.3388 | 60 [29 3% | 62% |30 oy | 6 rs |30 Os | 6 236 130 O76 | © 2% |30 Off 24 
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174 
Wharton Standard Transition, Plain End No. 
Radius 285’ 
zg Radius 360’ 
x 
é = 
£ 
e 
ie Radius 525/ 
Radius 1050’ 
Deflection Co-ordinates Inside Arcs Outside Ares | Outside Ares Outside Ares Outside Ares 
fi Angles of Centers ° = Gauge 4/ $44” Gauge 4/ 10% oa Gauge 5/ 24” 
Inside | 
TeGhis sas SS — anal = > — = — 
Partial | ‘Total | B AR | Partial Total Partial ‘Total Partial Total Partial 7 Total Partial ‘Total Partial Total 
— mai } — | — 
1050’ 0° 34’ 23”) 0° 34’ 23 0.0000’ | 1050,0000° 10’ 6” 10’ 6’| 10’ on" 10’ 67's’! 10’ 6y%,”" 10” Gf,” 10% 656”) 10’ 656”, 10° 656" of 656” 10% 678” 10’ 65¢” 
525 I 08 45 | I 43 08 | 5.2506 | 525.0264 | 10 6 |21 0 |10 20 Ifh |1O Jie | 21 134 | 10 Fix (20 be | 10! 734 | 21 1% 10 74 21 1% 
360 1 40 16 | 3 23 24 10.1998 360.1005) 10 6 31 6 10 156 31 94's [10 7th 13 Ore [10 24 13t Oy 10 7iy SI Ore 10 ra 31 9th 
285 2 06 39 5930893 14.6346 | 285.2316 10 6 | 42 0 | 10 8y5 iz 5% ae 8% \42 Sis 10 Sis | 42 53% 10 8K 42 5% | 10 8 | 42 6 
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Decimal Equivalents of Vulgar Fractions 


Each decimal is the part of an inch corresponding to the fraction of an inch given opposite to it in the 
first column. Also, each decimal is the part of a foot corresponding to the inches and fractions thereof given 
opposite to it in the third column. 


eae 
10052 at Acs | 4% | .671875 | Sys || | .8385 10 py 
10104 4)s | $2 | 84375 10% 
ar 015625 it 6771 8% le 
Ans | +6323 Sy; $490 Toy’; 
.0208 ees ty 4% |) 44 6875 84 S542 104 
.0260 | ‘s 4s bs | | , i. 5h 859375 10," 
hy | 0312 ui 6927 *y 
= i ; 4% || 6979 8% | | 8646 | 1036 
.036. Fs th Aes | ay 70312 85 | 8698 | 10,7; 
ony ¥ ; 4M ak ane | 8750 | 10% 
Be 046875 xg 4 | 7083 8% ae za 
4 | 35 bs pe8 oe 15 
0521 g ‘ 456 \| 48 71875 855 | 8854 1056 
te it 4 ght | | f% | 890625 | rots 
; ews 1) dre 5 | ae sit or | 6 
v 20025 + 16 af ry 
a 2 | P 7292 83y | 8958 10% 
0677 Té Mi He || WB | hy | || NO Tori 
0729 a | Pi | 90625 107 
e 078125 5 7396 8% ‘. 
it Abs , | 74s 8h) (Os he 
0833 1 Mi 5 1 a ie a 50 eters 5 i. 
OS55 Ip of Sf oA ee L wa dk Is 
3 09375 1g 2552 3g , vd 7552 915 < Fy; 
ses wi? ° 2604 3% 51% 7604 9% | 9271 11s 
Ly 26562 31'5 Sf a 765625 y's 9323 iy 
a of 205025 3i - Sty i et 3°53 1s 
eas ty vs 54 5 ei re | :9375 Inky 
1042 M oe au 1 770 4 
oi +109375 1 pee 3K 4427 51s , ; 7760 Gs 19427 tty 
Fie 1% | 7 Bo | A 4479 536 3 | «78125 98) | 9479 | 188 
ries ai a ~ | ah | 453025 | Sie 7865 ogy | tt | 95385. | te 
Vs 2865 315 4 “3 A 
% +1250 1% .2917 34 83 Vu % 7 OU7 972 9583 muy 
4 0 of $7 a) 70687." 9 595) 2 
1302 Lyf ui 29087 5 3 ion Si" st 798875 Ite i 9035 Utyey 
oes i sg || HE | 46875 | 5% Boor | gif HH |) 9Pe7S | nis 
9 eee I ct Sea ae 4} $073 oth - 
i ? H | ee 34 4740 st | | 1 | 8125 9% | eee ig 
; a : 4792 Si all aay ll euotes 4 
ae 3177 31h ty 484375 548 | 8177 ott | 8f | 984375 | ths 
a Bal 35 21 822 9K | 
Y 2 +322 3B ¥ oe ns =) K 
| ees | 41 | (308125 | 3th | .4896 576 at | 828125 Oe | ae 1146 
“1615 148 | 4948 Ste | 1h Sere | -994 1h 
1667 Eee 3333 4 % 5000 | 6 | 8883 Io | 1 | 1.0000 12 


° 
° 


AI AnNLW bv = 


0.0000000 


C.O17/41535) 
0.0349066 
0:0523'599 
0.0698 132 
0.0872665 
0.1047198 
0.1221730 
0.1396263 
01570796 
OG IA9) 
0.1919562 
0.2094 395 
0.2268928 
0.2443461 
0.2617994 
0:2792527 
0.2967060 
0.3141593 
0.3316126 
0.3490659 
0.3665191 
0.3839724 
0.4014257 
0.4188790 
0.4363323 
0.4537856 
0.4712389 
0.4886922 


0.50614 55 


0.5235985. 
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Lengths of Circular Arcs for the Radius 1 


0.5235985 
0.5 410521 
0.558 5054 
05759587 
9.5934119 
0.6108652 
06283185 
0.6457718 
0.6632251 
0.6806784 
0.6981 317 
0.7155550 
9-7 330383 
0.7.504916 
07679449 
0.7853982 
0.8028 515 
0.8203047 
0.8377 580 
08552113 
0.87 26646 
0.8901 179 
0.907 5712 
0.9250245 
0.942477; 
019599301 
0.9773544 
0.9948377 
1,0122910 
1.0297 443 


1.0471976 


4 uUN 
AI An 


1.0471976 


1.0646508 
1.0821041 
10905074 
1.1170107 
1.1344640 
L.IStQt73 
1.1693706 
1.18682 39 
1.2042772 
1,2217305 
1.2391535 
1.256637 
12740904 
1,.2915436 
1.3089969 
1.3264502 
13439035 
1,3613568 
1.3788to1 
1.3962634 
1.437167 
1.4311700 
1.4486233 
1.4660766 
4835299 
1.50098 32 
1.5184 364 
1.5358597 
15533430 
1.5707963 


Degrees 


° 


go 


1.5707963 


1.5852496 


I 
I 


I 
I 
IT 
I 
IT 
IT 
I 


6057029 
6231562 
640609 5 
-6580628 


67 55161 


6929694 


8325957 
5500400 


867 5023 


8349556 


9024089 
-9198622 
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2.094395! 
2.1118484 
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2.6179939 
2.6354472 
2.6529005 
2.6703538 
2.6878070 
2.7052603 
2.7227136 
401669 
‘7576202 
7759735 
7925268 
-S0gg8or 
3274334 
-3.4.48867 


2.984 5130 
3:0019663 
30194196 


_ 3.03687 29 


30543262 
3-97 17795 
3:0892325 
3-1066861 

3.124 Me 1394 


3.141592 7 
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Lengths of Circular Arcs for the Radius 1 


Rw RYN HD 
SQAunN SW bv 


Lb 


Minutes Seconds 
© 0000000 \| 30° 0,0087 266 | ‘of 0.0000000 | 30” 0,0001454 
0.0002909 | 31 © 0090175 I 0.00000,48 3r 0,0001 503 
0.0005518 Be 0.009 308, 2 | 0.0000097 | 62 0.0001 551 
0,0008727 33 0.0095993 3 0,00001.45 33 | 0.0001600 
0.001 1636 34 0 0098902 | | 0 0000194 | . 34 | 0,0001648 
© 0014544 35 o.o1orsit 5 0.0000 2,42 i 35 0.0001 697 
0.0017453 36 0.0104720 6 0,0000291 36 | 0.000174 5 
0,0020362 37 0.0107629 7 0.0000 339 | 37 0.0001794 
0.002 3271 35 0.0110535 8 0.0000338 i 38 | 0.0co1 $42 
0.0026180 39 00113446 9 0.00004 36 39 | 0,0001891 
0 0029089 4o 0 0116355 10 0,0000485 I} 4o | 0.0001939 
00031995 41 00119264 1 0.00005 33 4t 0.0001988 
0.0034907 42 0.0122173 12 0.0000582 | 42 0.00020 36 
0.0037815 43 0.0125052 13 0.0000630 \| 43 | 0.000208 § 
0.00407 24 44 0.0127991 14 0.0000679 | 44 | 0.0002133 
00043633 45 0 01 30900 15 0.00007 27 | 45 0.,0002182 
0 0046542 46 0 01 33800 16 0,0000776 46 0.00022 30 
0.0049451 47 00130717 17 | 0.00008 24 47 | 0,0002279 
0.0052360 48 0.01 39026 18 0.000087 3 48 0,0002327 
0,0055269 49 0.0142535 19 0.0000921 | 49 | 0,0002376 
0.0055178 50 0.0145444 20 0.0000970 | 50 | 0.0002424 
0.0061087 51 0.0145353 21 \ 0.0001018 51 0.000247 3 
0.0063995 52 0.0151262 22 0.0001067 | 52 | 0.0002521 
0,0066904 53 00154171 23 O.0001115 53 | ° 0002570 
0.006981 3 54 0.01 57080 24 0.0001 164 54 | 0.0002618 
0.007 2722 55 0.0159989 25 0.0001212 355 | 0,0002666 
0 0075631 56 0.0162897 26 0,0001 261 | 56 0.00027 15 
0 0078540 57 0.0165806 27 0.0001 309 57 0 0002763 
0 0081449 58 0.0168715 28 0.0001 357 58 egeatia 
0.0084 355 59 0.0171624 {| 29 0.0001 406 af moo Peis 0.0002860 
4 0.0087266 mec 0.0174533 3° | O,00014 54 60 0.0002909 
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Diagrams of Wheel Flanges 
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179 
Determinations of Widths of Grooves of Rails 
When the wheel base, radius of curve Table for 2 6 
Sra cnccitnanse tate! vene able for Angle 4 which Wheels Make with Rails 
ist. In the table for angle 4 under = j ——— = —— 
the given wheel base and opposite the next Wheel Bases 
smaller radius will be found the angle that Radi | : 
the wheels make with the rails. | | | | | 
soll shor sfol s/o" oro | oon 7 off or | stot Sr ol gf ol 
2d. From the full size sections of wheel \ — _ | | aw 3. a= == ses 
flanges shown on our sheet of diagr - Swat Sine ay oye, ounay, One? oneete oie 7a lions , enti 
wheel flanges, select one that fits the given fae S a e 4 3 2 5 54 2 a . oi 7 gh | a 4 | 8 a oe Z S on 
Amaya F imately: 75 3 + 4 54 5 i 4 28 2 
wheel flange approximately 120 o 37 1 04 1 Ye 1 19 SOS 1 33 1 40 147 1 55 3 2 09 
3d. In the table for width of groove 93 ee ey T 30 1 40 1 49 158 | 2.07 | 2 16 | 2 25 | 2 34 | 243 
D opposite to the number of the selected 75 L334 t memo lech us|) 2 2) | 2 2O 1 2 G2 || 3 Oj | 3 1G || g a 
wheel flange, find next larger angle than 57 20! = aor 2 46 | 3 (or | 3) 16) } shar | 3.46 | 4 01 | at ell at se 
angle 4 already found. The desired 15 2 33 3 11 | 3 30 | 3 49 | 4 08 | 4 28 | 4 47 | 5 06 | 5 25 | 5 44 
width of groove J is at the top of the 37 3 8: Sai te) Ig | 32) 4s 26 | se) 6 12 6 36 6 59 
column in which this angle is found. 33 Sh to 4 21 | 4 47 | 5 1351) 5) SONOS: Ons Itai Onss Sin ime7ai24 mine 5° 
30° 3 49 4 47 5 16 Qe || © ie) 6 42 7 11 7, 49 8 o9 | 8 38 
27 415 519 | 5 51 G23) 1GEss RG ONS a YO | & 0 
4 | 
| _ Whee! Base of Truck | 
a ‘Table for Width of Groove D 
NorofDEm | Bins) | vel ame ager eee ial nesses 
ae _ <—— ar | 
| | ~ 
is | yyy) WA }2°35] 3° 39] 4° 53/ 7° 30| 8° 197 9° 08” 
2 133 | Urs 4 5 25| 6 26 8 53/9 34 10 22 
3 33 iy 5 6 06) 7 00 g 32,10 18 11 o1 
1 33 «| tes ye \7 S of | 8 48 I 22)|\[2) 09) )12) 57, 
5 33 | 1 1° 48% 3 7 8 25) 9 24 2 17 |13 00 14 07 
6133 Tey 1 563 7 8 50] 9 45 2 30|13 27 |14 15 
7 33 ott 2 19 3 7 {8 41] 9 30 2 14 |13 03 |13 56 
8 | 33. | Off |2°40%4 175 1o 44 [Ul 47 4 52 15 54 10 49 
9 33 | 0% 3 0014 30 5 1o 43)11 44 4 37 15 3016 32 
J | 
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